Generation and interconversion of multiple distinct nucleosomal states as a mechanism for catalyzing chromatin fluidity.
We have dissected the steps in nucleosome remodeling by BRG1, the ATPase subunit of human SWI/SNF. BRG1-catalyzed DNA exposure is not enhanced by the proximity of the site to the ends of nucleosomal DNA, suggesting that the mechanism involves more than peeling or sliding of the DNA. Comparison of DNA exposure at specific sites with overall changes in the path of DNA implies that BRG1 generates multiple distinct remodeled structures and continuously interconverts them. These characteristics are shared by the entire SWI/SNF complex and have parallels, as well as interesting differences, with the activities of GroEL and Hsp70 protein chaperones. The chaperone-like activity of SWI/SNF is expected to create multiple opportunities for the binding of distinct regulatory factors, providing one mechanism by which SWI/SNF family complexes can contribute to both activation and repression of transcription.